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Theauthorsregretforseveralmisprintsinthepublishedpaper:

Abstract: The packing of fine aggregate affects the properties ofHPC. The denser is fine
aggregatepackingthebetteraretheworkability,compressivestrengthandwatertightness,
and with that the frost and chemical resistances under sufficient paste content.
SupplementarycementingmaterialssuchassilicafumehaspredominantlyusedforHPCdue
to it improves thepackingof the concretemixandactivates thepozzolanic reaction.But
agglomeratescanbeformedinthisfineaggregatemixandthereforethepackingofthemix
isnotimproved,chemicalreactionishinderedandtheuseofthisaggregatemayworsenthe
concretepropertiesinsteadofimprovingthem.
Theeffectof cavitation treatmenton silica fumeand cement is investigated in thiswork.
Duetocavitationtreatment,theagglomerateofsilicafumeandcementcollapsesintonanoͲ
andmicroͲparticlesanduniformsdispersionof smalldispersedparticles in liquidmedium.
Granulometriccompositionofsilica fumeslurrybeforeandaftercavitation treatmentwas
determined.
High performance concretemixes with designed packing includingmicroͲ and nanoͲsize
fillerswereelaborated. Fresh andhardened concretewere testedand suchproperties as
cone flow,watertightness,water absorption and compressive strengthwere defined for
control and experimentalmixes. The influenceof cavitation treatmentof smalldispersed
raw materials on the compressive strength properties of produced concrete has been
evaluated.
References
[1]Maciulaitis,R.,Vaiciene,M.,Zurauskiene,R.,2009.Theeffectofconcretecompositionand
aggregates properties on performance of concrete, Journal of Civil Engineering and
Management15(3),pp.317Ͳ324.
[2]Hedegaard,S.E.,Hansen,T.C.,1992.Waterpermeabilityofflyashconcretes,Materials
andStructures25(7),pp.381Ͳ387.
[3] Diamond, S.,Sahu, S.,Thaulow, N., 2004. Reaction products of densified silica fume
agglomeratesinconcrete,CementandConcreteResearch34(9),pp.1625Ͳ1632.
[4] Goldman, A.,Bentur, A., 1993. “Effects of pozzolanic and nonͲreactive fillers on the
transitionzoneofhighstrengthconcrete”,Proc. InternationalSymposiumon Interfaces
incementitiouscomposites,1993,Toulouse,London,1992,Proceedings,E&FNSPON,pp.
53–62.
[5] Bajare, D.,Bumanis, G.,Shakhmenko, G.,Justs J., 2012. “High Performance and
Conventional Concrete Properties Affected by AshesObtained from Different Type of
Grasses”, Proc. of the 12th International Conference on Recent Advances in Concrete
Technology and Sustainability Issues,October, 2012, Czech Republic, Prague, pp. 318Ͳ
328.
Available online at www.sciencedirect.com
1330   Aleksandrs Korjakins et al. /  Procedia Engineering  57 ( 2013 )  1329 – 1331 
[6] Diamond, S.,Sahu, S., 2006. Densified silica fume: particle sizes and dispersion in
concrete,MaterialsandStructures39(9),pp.849Ͳ859.
[7]Möser,B.,Pfeifer,C.,2008. “Microstructure andDurabilityofUltraͲHighPerformance
Concrete”, Proc. of the Second International Symposium on Ultra High Performance
Concrete,5–7March,2008,Kassel,Germany,pp.417Ͳ425.
[8]Poyet, S.,Sellier,A.,Capra,B., Foray,G.,Torrenti, J.ͲM.,Cognon,H.,Bourdarot,E.,2007.
Chemical modelling of Alkali Silica reaction: Influence of the reactive aggregate size
distribution,MaterialsandStructures40(2),pp.229Ͳ239.
[9]Swamy,R.N.,1992.TheAlkaliͲSilicaReactioninConcrete,Taylor&Francis,336p.
[10] Sharma, A,Gogate, P. R.,Mahulkar, A,Pandit, A. B., 2008.Modeling of hydrodynamic
cavitation reactors based on orifice plates considering hydrodynamics and chemical
reactionsoccurringinbubble,ChemicalEngineeringJournal143(15),pp.201–209.
[11]Chakinala,A.G.,Gogate,P.R.,Burgess,A.E.,Bremner,D.H.,2009.Industrialwastewater
treatment using hydrodynamic cavitation and heterogeneous advanced Fenton
processing,ChemicalEngineeringJournal152(15),pp.498–502.
[12]Krella,A.K.,2011.Thenewparameter toassesscavitationerosionresistanceofhard
PVDcoatings,EngineeringFailureAnalysis18,pp.855–867.
[13] Suslick, K.S.,Mdleleni,M.M.,Ries, J. T., 1997. Chemistry induced by hydrodynamic
cavitation,JournalofAmericanChemicalSociety119(39),pp.9303–9304.
[14]Bourne,N.,2002.Onthecollapseofcavities,ShockWaves11(6),pp.447–455.
[15] Skripkiunas, G.,Dauksys, M., 2004. Dilatancy of Cement Slurries with Chemical
Admixtures,JournalofCivilEngineeringandManagement10(3),pp.227–233.
[16]PayamavaranNanotechnologyFardanegar,http://www.pnfͲco.com,2012.
[17]JustsJ.,ShakhmenkoG.,MironovsV.,KaraP.2012.Cavitationtreatmentofnanoand
micro filler and its effecton thepropertiesofUHPC, Proceedingsof 3rd International
symposiumonUltraͲHighPerformanceConcrete,7.Ͳ9.03.2012.,Kassel,Germany,pp.87Ͳ
92
[18]LVSEN197Ͳ1:2012.Cement–part1:Composition,specificationsandconformitycriteria
forcommoncements,Riga,2012.
[19]LVSEN12620+A1:2009L.Aggregatesforconcrete,Riga,2009.
[20]Mironovs,V.,Polakovs,A.,Korjakins,A.,2011.PatentLV14364BInt.cl.C01B33/00RTU,
20.10.2011.Methodandapparatusforsuspensionpreparation.
[21] LVS EN 12390Ͳ2:2009. Testing hardened concrete – Part 2: Making and curing
specimensforstrengthtests.Riga,2008.6p.
[22]LVSEN12390Ͳ3:2009.Testingofhardenedconcrete ͲPart3:Compressivestrengthof
testspecimens.Riga,2008.16p.

p.598
Cavitation is specifically avoided in thedesignofmachines such as turbinesorpropellers
becauseofthepossibledamagerisk.Atthesametime,cavitationfeaturescanbedirected
towards solving problems of engineering andmanufacturing industry, such as using the
cavitationprocesstostabilizetheparticles in liquidsandtocreatevarious liquidemulsions
Fig.2[15],[16],[17].

p.599
Materialsusedinthisstudywerethefollowing:
PortlandcementCEMI42.5N,whichconformstothestandardLVSEN197Ͳ1:2012[18];
quartzsand0.3/4mm,whichconformstothestandardLVSEN12620+A1:2009L[19];

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p.599
Speciallydesignedandpatentedapparatuswasappliedtocreateturbulentflowandemploy
hydrodynamiccavitationprocessasatoolforsilicafumeandcementparticleagglomerate
disaggregationandsurfaceactivation[20].

p.600
Specimenswithdimensions 100×100×100mmwere cast (3 samplesweremade for each
testingpoint);vibratedduring20secandcured2dayscoveredinpolyethylenewrap,5days
inwater,21daysinclimaticchamber(t=20°C,RH>90%)(LVSEN12390Ͳ2:2009[21]).

p.600
Thesegregationofparticleswasreached50%byheightintheuntreatedsuspensionafter2
hours,and10%insuspensiontreatedbycavitation.

p.601
The effective radius for the specimens with silica fume and water are very similar
irrespective of treatment time; nevertheless, a significant difference is observed in
agglomeratediameters inthe liquidwithplasticizers.Thisphenomenoncouldbeexplained
bythefactthatinthesuspension,whichcontainsplasticizers,moreenergyisneededforthe
dispersionofthesilicafumeparticleagglomerates.
p.601
Compressive strengthof themixeswas testedat theageof7days (water curing)and28
days(normalcuring)(LVSEN12390Ͳ3:2009[22],2008)

p.597Ͳ604
mix,mixes

p.603
Effectofcavitationtreatmentwaterwithsilicafumeonpropertiesofconcretefreshmixhas
beenevaluatedbyslumptest.Applicationofslurrymadefromwaterwithsilicafumeafter
cavitationtreatmentinconcretecauses increasingslumpvalueofconcretemix.Itcouldbe
explainedbythebetterparticlepackingandasresultsincerisingflowabilityofmix.

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